This article examines a fifth order critically damped nonlinearsystem in the case of small equal eigenvalues and tries to find out an asymptotic solution. This paper suggests that the solutions obtained by the perturbation techniques based on modified Krylov-Bogoliubov-Mitropoloskii (KBM) method is consistent with the numerical solutions obtained by the fourth order Runge-Kutta method.
Introduction
The Krylov-Bogoliubov-Mitropoloskii ( [1] [2]) method, known as KBM method, is one of the most used methods for analysing nonlinear oscillatory and non-oscillatory differential systems with small nonlinearities. Krylov and Bogoliubov [1] first developed this method to find the periodic solutions of second order nonlinear differential systems with small nonlinearities. However, the method was later improved and justified mathematically by Bogoliubov and Mitropolskii [2] . It was then extended by Popov [3] to damped oscillatory nonlinear systems. The Popov results were rediscovered by Mendelson [4] because of the physical importance of the damped oscillatory systems. In the meantime, Murty et al. [5] developed an asymptotic method based on the theory of Bogoliubov to obtain the response of over damped nonlinear systems. Later, Murty [6] offered a unified KBM method, which was capable to cover the damped and over-damped cases. Sattar [7] also examined an asymptotic solution for a second order critically damped nonlinear system. Alam [8] proposed a new asymptotic solution for
The Method
Consider a fifth order weakly nonlinear ordinary differential system denote the fifth and fourth derivatives respectively and over dots represent the first, second and third derivatives of x with respect to t; 1 2 3 4 5 , , , , k k k k k are constants, ε is a sufficiently small and positive parameter and ε ≠ , following Alom [16] , an asymptotic solution of (1) 
where , , , a b c d and h are functions of t and they satisfy the first order differential equations
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In order to determine the unknown functions 1 
Here the limits of , , , i j k l and m are from 0 to ∞ . But for a particular problem they have some definite values. Therefore, using (6) in (5) 
Following the KBM method, Sattar [7] 
Now, equating the coefficients of 0 t and 1 t from both sides of Equation (8), we obtain 
Solution of Equation (10) is
where
Substituting the value of 1 B from Equation (12) into Equation (11), we obtain H into the Equation (4) and integrating, we shall obtain the values of , , , a b c d and h. Equation (9) is a fifth order inhomogeneous linear differential equation. Therefore, it can be solved for 1 u by the well-known operator method. Hence, the determination of the first order approximate solution is completed.
Example
As an example of the above method, we consider the weakly nonlinear differential system
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The solution of the Equation (18) is 
, l λ η µ η λ µ ν λ µ η 
Since the relation λ µ ν η    among the eigenvalues, so the Equation (21) can be separated for the unknown functions 1 1 1 , , A C D and 1 H in the following way: 
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Results and Discussion
Generally, the perturbation solution is compared to the numerical solution in order to test the accuracy of the approximate solution obtained by a certain perturbation method. (Figures 1-3 
Conclusion
In this paper, we have obtained an analytical approximate solution based upon the KBM method of fifth order critically damped nonlinear systems. Moreover, we have shown in this paper that the results obtained by the proposed method correspond satisfactorily to the numerical results obtained by the fourth order Runge-Kutta method. 
